The scope of economic theory expands if we consider that working provides people with both pecuniary compensation for its disutility and job satisfaction. This study empirically analyzes the job satisfaction of employees in Japanese private companies using a multivariate ordered probit model. In particular, we examine the effects of a big economic shock, such as the Lehman shock, on job satisfaction, as well as the effects of differences in gender and employment status. We estimate the model using a Bayesian analysis and a multivariate ordered probit model using the Markov chain Monte Carlo method. We show that non-pecuniary aspects of jobs play an important role in job satisfaction.
Introduction
Labor supply is assumed to increase disutility, according to standard economic theory. However, many psychology and industrial organization studies have found that working provides people with a feeling of satisfaction. Views that contradict standard economic theory and indicate that working raises people's satisfaction also exist in economics. For example, Farzin (2009) suggests that work results in overall job satisfaction because of its social and psychological benefits, and constructs a labor economic model that allows for non-pecuniary work motivation.
1 Rätzel (2012) suggests that "increasing working hours are associated with higher individual life satisfaction levels" and that "employment and working time increase happiness."
2 Working provides people with not only pecuniary compensation for its disutility, but also a sense of fulfillment at work and of enhancement of their capability. Therefore, it is conceivable that a job brings people satisfaction. The scope of economic theory expands if we consider this aspect of work. To pursue such an expansion, we need to build a model that can investigate the direct effects of job satisfaction in addition to the effects of disutility of labor in labor market analysis. The models in early studies, such as Hamermesh (1977) , Freeman (1978) , and Borjas (1979) , include job satisfaction, which is a subjective factor, and are analyzed empirically in labor economics. These studies consider both non-pecuniary and pecuniary effects on job satisfaction, but progress within empirical analysis methods has enabled a variety of sophisticated analyses. Thus, we need to improve the empirical analysis of job satisfaction in order to develop such a possibility for economics.
It is likely that the perception of job satisfaction changes with the social and economic status of workers. For example, we examine whether job satisfaction is affected by an economic shock such as the Lehman shock. Although many studies examine the worker's perception of job satisfaction, few are economic studies, especially on Japanese workers. Thus, an important issue for us is whether an economic shock such as the Lehman shock affects Japanese employees' job satisfaction and changes the factors affecting it.
Previous studies, such as Booth and van Ours (2008) and Clark (1997) , examine whether differences in employment status, such as working full-time or part-time, and gender differences affect job satisfaction. In Japan, the ratio of non-regular employees (e.g., part-time workers, dispatched workers, contract workers) to regular employees (e.g., full-time workers) has increased. This is considered a social issue, because non-regular employment poses a precarious worker situation and expands income disparities.
3 Further, improving the employment system and environment for female workers is an important policy issue in Japan, where the falling birth rate and aging population are decreasing the size of the labor force. Under these circumstances, we need to investigate the effect of differences in gender and employment status on the job satisfaction of Japanese employees when developing a labor policy.
This study estimates the job satisfaction of employees in Japanese private companies. Specifically, we investigate how the job satisfaction of workers with different employment status and gender reacts to economic fluctuation.
We predicted the following points prior to conducting the study. Deteriorating economic conditions seem to decrease job satisfaction. Non-regular employment may also decrease job satisfaction, unlike regular employment, because non-regular employees have more anxiety about their job status. When economic conditions improve, we expect even non-regular employees to experience an increase in job satisfaction.
Further, the same may hold true for female employees. We might expect the gender effects on job satisfaction to be different, because the employment conditions are not always the same for male and female employees. Female employees may have increased job satisfaction when economic conditions improve, and vice versa.
We use subjective data to proceed with our empirical analysis. Traditionally, only objective data has been used for empirical analyses in economics. However, , , and Clark (1997) use subjective satisfaction data for their empirical analyses. After these studies, the use of subjective data increased in economic studies, and comparative studies within the fields of psychology and sociology have been extended to job satisfaction.
In previous studies, the effects of economic and socio-demographic variables such as income, education, and age on job satisfaction were estimated using micro-level data. These data were also used to analyze the effects of differences in gender and employment status on job satisfaction. show that job satisfaction is U-shaped with regard to age. These results have since been verified in subsequent studies, such as Sousa-Poza and Sousa-Poza (2000 , 2003 and Salvatori (2010) .
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Other studies have investigated whether there are gender differences in job satisfaction. In Clark (1997) and Sousa-Poza and Sousa-Poza (2003) , the job satisfaction of women is shown to be higher than that of men. These studies note that there are differences in perception between men and women. For example, men place a higher value on income and responsibility than women, according to Konrad et al. (2000) . Bender et al. (2005) re-examine the results of Clark (1997) using U.S. data and show that because women prefer a flexible work style between home and work, the spread of "family friendly" workplaces may decrease gender-specific job differentiation and differences in job satisfaction based on gender.
The effects of employment status on job satisfaction have also been studied in terms of gender differences. In particular, the effects of employment status on the job satisfaction of female employees has drawn concern. In Booth and van Ours (2008) , using the British Household Panel Survey (BHPS), part-time work has a positive effect on the job satisfaction of female employees, when cross-sectional data are used. However, the same result is not always verified when panel data are used. Furthermore, Booth and van Ours (2009) , using the Income and Labor Dynamics in Austria (HILDA) Survey, indicate that part-time work increases job satisfaction, even though it does not affect the life satisfaction in the case of female employees. They describe this as a "puzzle." In contrast, López Bóo et al. (2010) indicate that female employees are more satisfied with full-time work than part-time work in developing countries, where the proportion of women participating in the workforce is high, but the social norms restricting them are strong. Thus, the relationships between gender differences, employment status, and job satisfaction remain as issues. Our study is an empirical analysis of these issues using Japanese data.
In questionnaire surveys relating to subjective outcomes such as job satisfaction, the choices are often arranged ordinally. The data on such ordinal choices can be statistically analyzed using an ordered probit model. Our data also contains other ordinal variables presumed to be relevant to job satisfaction. Therefore, we estimate a multivariate ordered probit model for these variables.
In previous studies, various non-Bayesian methods have been used to estimate models with ordered variables. For example, Lauer (2003) and Bhat and Srinivasan (2005) use a multivariate ordered model, but they estimate their models with three variables. Bhat and Srinivasan (2005) use the maximum simulated likelihood (MSL) to estimate their model, because it is difficult to estimate the multivariate mixed ordered response logit model without using a simulation. Peracchi and Rossetti (2012) consider heterogeneity in response scales associated with the self-assessment of health problems, and estimate an ordered model that controls for heterogeneity by anchoring vignettes. Although they estimate the model by allowing for a correlation between domains in the self-assessments of health, the model is not a multivariate ordered model. In this study, we use a Bayesian approach employing the Markov chain Monte Carlo (MCMC) method is selected to estimate the multivariate ordered probit model.
After the seminal work of Albert and Chib (1993) , who use a latent variable representation, Bayesian analyses using the MCMC method gained popularity for estimating the ordered probit model. Although the latent variables are unknown, their full conditional distributions (FCD) follow a truncated normal distribution. This makes the estimation of the ordered probit model very tractable in a Bayesian analysis. Further, by calculating the simple and partial correlation coefficients between job satisfaction and the related ordinal variables, we can find their relationship easily in a Bayesian framework.
Using a Bayesian model has two advantages. First, the multivariate probit model that considers the correlation between the explained variables can be estimated easily. It is difficult to estimate a multivariate ordered probit model with many explained variables using non-Bayesian methods. Further, the polychoric correlation coefficient can be estimated using the maximum likelihood method in a non-Bayesian approach. However, it is difficult to estimate that correlation coefficient of the multivariate ordered probit model when including the explanatory variables, as in our study, using the maximum likelihood method. However, these estimation problems are resolved by using the Bayesian method. Second, the average and standard deviation of the correlation coefficients and partial correlation coefficients can be calculated from the estimation results. It is important to consider the partial correlation coefficients because referring only to the correlation coefficients could lead to misunderstanding the relationship between the explained variables, which are both ordered variables.
By considering the partial correlations, we find the specific aspects of job satisfaction relevant to overall job satisfaction. These aspects are motivation to work, an acceptable wage and treatment, less mental stress, good personal relationships in the workplace, and a work-life balance. These variables are positively correlated with job satisfaction.
The remainder of the paper is organized as follows. Section 2 provides the Bayesian multivariate ordered probit model. Section 3 provides the posterior results of the estimation of our model using microlevel survey data. Finally, Section 4 provides brief concluding remarks.
Multivariate Ordered Probit Model
Let y ij denote the ordinal discrete response of individual i to job satisfaction question j for i = 1, · · · , n and j = 1, · · · , m; that is, y ij = c for c = 1, · · · , C j . Further, let z ij denote the latent variable of individual i to job satisfaction question j, such that
where γ jc is a cutoff point for the jth ordinal response. We specify that
The latent variable z ij is assumed to be determined by the linear model
where for i = 1, · · · , n and j = 1, · · · , m,
Now, we assume that u i ∼ N(0, Σ); that is,
where Σ is an m × m positive definite covariance matrix. To ensure the identification of parameters, some restriction must be imposed on the cutoff points. Here, we assume that γ j1 = 0 and γ j(Cj −1) = 1 (Chen and Dey, 2000, p.136) .
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By specifying the prior distributions of the parameters (β, γ, Σ), we can estimate the multivariate probit model (4) based on the Bayesian framework. More specifically, we use the MCMC method for the estimation (Chen and Dey, 2000) . 
Empirical Analysis of Job Satisfaction

Data
For our empirical analysis, we use the microlevel data extracted from the Questionnaire Survey on Work and Life of Workers by RENGO-RIALS. RENGO, the Japanese Trade Union Confederation, is the national center of the Japanese trade union organizations. RENGO-RIALS is the Research Institute for Advancement of Living Standards of RENGO. The survey periodically investigates workers' perceptions of Japanese economic trends, work, and life using a selfcompleted questionnaire in April and October every year. The respondents are 5 Instead of the assumption of γ j(C j −1) = 1, Σ is usually assumed to be a correlation matrix for identification. See, for example, Chib and Greenberg (1998, p.348) .
6 Appendix A provides the details of the sampling algorithms for the Bayesian estimation. For the details of the Bayesian multivariate ordered probit model, see Hasegawa (2010) and Hasegawa and Ueda (2014) .
employees of private companies who live in the prefectures around Tokyo (Tokyo, Saitama, Chiba, and Kanagawa) and Osaka (Osaka, Shiga, Kyoto, Hyogo, Nara, and Wakayama). The age of the respondents ranges from the 20s to early 60s.
This study uses data from the 10th wave, conducted in October 2005, to the 20th wave, conducted in October 2010. The period of each wave is shown in Table 1 . The overall period includes the Lehman shock in September 2008. The average number of all respondents, male and female respondents per wave are 862, 528, and 334, respectively. Table 2 shows the questions and possible responses used in this study. These relate to overall job satisfaction and specific job aspects from which workers are assumed to receive satisfaction. The variable work1 denotes "motivation to work," work2 "adequately making use of your abilities and expertise," work3 "opportunities and support to enhance vocational skills and career," work4 "being given a certain amount of responsibility and discretion," work5 "wage and working conditions enough to run a household," work6 "adequate and satisfactory wage and working conditions," work7 "feeling no excessive mental stress," work8 "having good personal relationships in the workplace," and work9 "worklife balance." There are four choices for each question, as shown in the table. Figure 1 shows the relative frequencies of the responses to each question in Table  2 .
Posterior Results of Estimated Equations
Estimated equations and results on overall job satisfaction
The estimated equations are as follows:
where the explained variable, z 1 , corresponds to sat, and z j for j = 2 to 10 correspond to the variables, work1 to work9, respectively. These variables denote the responses to the questions shown in Table 2 . Variables female, emp, and married are dummy variables. If a respondent is female, a regular employee, and married, then female = 1, emp = 1, and married = 1. 7 The variable income denotes the annual wage.
8 Variables age, educ, and tenure denote a 7 Regular employees are full-time employees, including executive-level employees, and nonregular employees include part-timers, contract workers, dispatched workers, and other nonfull-time workers in our data. Further, in the formulation of the estimated model, we have to consider that there may be an issue of endogeneity between employment status and job satisfaction. However, it is difficult to deal with this, because the data we used are not appropriate for the issue. Thus, we estimate the model without allowing for this endogeneity. This issue remains to be solved.
8 Variable log(income) is the logarithm of the annual wage. The data provided in the survey are those of the wage band. There are 15 income bands: 0 yen, less than 1 million yen, 1-2 million yen, · · · , 15-20 million yen, and more than 20 million yen. In the case of zero income, we set log(income) equal to zero. We construct the numerical values of income on the basis of the income, band following Layard et al. (2008) . Layard et al. (2008 Layard et al. ( , p.1850 construct the income data as follows: "In the cross-section surveys, only income bands are available and these we converted into numerical values using the mid-point of each band. For respondent's age, length of education, and years at the current employer, respectively. In the survey, educational level is classified as junior high school graduate, high school graduate, vocational school/schools in the miscellaneous category graduate, junior/technical college graduate, university graduate, or completed graduate school; these are represented by the values 9, 12, 15, 14, 16, and 18, respectively, which denote the length of each education option.
9 We specify the prior distributions as follows:
The MCMC simulation was run for 30,000 iterations, and the first 10,000 samples were discarded as the burn-in period.
11 Table 3 shows the posterior results of the multivariate ordered probit model when using data of the 20th wave. The variable sat, which is an explained variable in equation (5), denotes overall job satisfaction. The explanatory variables with positive effects on overall job satisfaction are female, emp, married, and educ. The variables age and emp×female are explanatory variables that have negative effects, but age 2 has a positive effect. Hence, overall job satisfaction has a U-shaped relationship with age. Since the credible intervals of income, tenure, and tenure 2 include zero, they do not have clear effects on overall job satisfaction. Table 4 shows the posterior results obtained from all the waves used. The table gives the signs of the estimated values and shows whether the credible intervals include zero. The sign "++" indicates that zero is not included in the 95% credible interval (95% CI) of the posterior results and that the interval is positive. The sign "−−"denotes that zero is not included in the 95% CI and the interval is negative. The signs "+" and "−" mean that zero is not included in the 90% CI and the interval is positive or negative, respectively.
The findings that variables female and married have positive effects on overall job satisfaction and that age has a U-shaped relationship with job satisfaction apply to almost all waves. Further, educ has a positive effect on job satisfaction, except for the 14th to 16th and 18th waves. It is difficult to assert that income has a positive effect on job satisfaction, because it is only observed in roughly half the waves. Although emp has a positive effect in the 20th wave, respondents in the lowest income band, we assumed an income of two thirds of the upper limit of the band, and for respondents in the highest income band we assumed an income 1.5 times the lower income limit of the band."
9 Detailed descriptive statistics are shown in Table 1 . 10 We use the following transformation for the cutoff points (Chen and Dey, 2000, p.140 ):
and introduce the prior distribution of γ j2 based on this transformation. Appendix A provides the details of the sampling algorithms. 11 The posterior results obtained thereafter were generated using Ox version 7.0 (Doornik, 2013) . Further, the convergence of the MCMC samples was examined using the diagrams of sample paths and the Geweke's convergence diagnostic statistic (Geweke, 1992) .
this effect is not evident in the other waves. The effects of tenure and tenure 2 are different to those shown for the 20th wave.
These results indicate that females and those who are married tend to gain more overall job satisfaction. The relationship between job satisfaction and age is U-shaped, as shown by , Sousa-Poza (2000, 2003) , and Salvatori (2010) . This means that the overall job satisfaction of workers decreases as they get older, but increases from a certain age onward. Length of employment is observed to have little relevance to job satisfaction.
The effects of differences in employment status and gender can be analyzed in detail with our model, because the estimated equation (5) includes the interaction term emp×female. The effects of female employment, female, are shown by β 1,2 when the respondents are non-regular employees (emp = 0) and by β 1,2 + β 1,4 when the respondents are regular employees (emp = 1). Further, the effects of regular employment, emp, are shown by β 1,3 when the respondents are male (female = 0) and by β 1,3 + β 1,4 when the respondents are female (female = 1).
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Figure 2 shows the changes in the aforementioned values. The growth rates of the seasonally adjusted quarterly real GDP compared to the previous period are indicated by a solid line with marks of as one of the indexes of economic fluctuation. That rate decreases and shows a negative value for the quarter including the period of the 16th wave and the Lehman shock, and increases thereafter.
The values of β 1,2 (female effect in part-time) are positive and show a gradual increase. A minor decrease in the value is observed in the 17th wave, which could be due to the Lehman shock. The 95% CIs do not include zero after the 15th wave.
The values of β 1,2 + β 1,4 (female effect in full-time) are also positive, but less than those of β 1,2 (female effect in part-time) in most cases. Although the values show a large decrease compared with β 1,2 (female effect in part-time) from the 16th to 18th waves, which could be due to the Lehman shock, most of the 95% CIs include zero.
The values of β 1,3 (full-time effect in male) are mostly negative, but those at the 18th and 20th waves are positive. However, these are not strong evidences, because the 95% CIs include zero (except in the 20th wave).
The values of β 1,3 + β 1,4 (full-time effect in female) are all negative and more than half of the 95% CIs do not include zero. It seems these values do not change with economic fluctuations.
Therefore, the following four points are derived from the Figure 2.
• Female employment has a positive effect on the overall job satisfaction of non-regular employees, and the effect increases. The response to a big economic shock such as the Lehman shock seems to be weak.
• Positive effects of female employment on the overall job satisfaction of regular employees derease after Lehman shock, but the 95% CIs include zero.
• Regular employment has a positive effect on the overall job satisfaction of male employees one or two years after the Lehman shock, although its effect was negative before the shock. However, the 95% CIs include zero.
• Regular employment for female employees seems to have a negative effect on overall job satisfaction, and the effect is not sensitive to economic shocks.
Whether β 1,2 (female effect in part-time), β 1,2 + β 1,4 (female effect in fulltime), β 1,3 (full-time effect in male), and β 1,3 + β 1,4 (full-time effect in female) change significantly after the Lehman shock is investigated by calculating the probability that they increase or decrease in that period. 13 The probabilities of those four coefficients after the Lehman shock are calculated from the 15th, 16th, 17th, and 18th waves. Table 5 shows the results. The probabilities of β 1,2 (female effect in part-time) and β 1,2 + β 1,4 (female effect in full-time) are high from the 15th to the 16th wave, but low from the 16th to the 17th wave and from the 17th to the 18th wave. These coefficients denote the effects of being a female employee (female) on overall job satisfaction. Here, β 1,2 (female effect in part-time) denotes non-regular employees (emp=0) and β 1,2 + β 1,4 (female effect in full-time) denotes regular employees (emp=1). In particular, the probability of β 1,2 + β 1,4 (female effect in full-time) marks a slightly larger change than that of β 1,2 (female effect in part-time). This means that the probability that the effect from being a female employee increases from the 15th to 16th and decreases from the 16 to 17th wave is higher in the case of regular employment (emp=1) than in the case of non-regular employment (emp=0).
On the other hand, the probabilities of β 1,3 (full-time effect in male) and β 1,3 + β 1,4 (full-time effect in female) are low from the 15th to the 16th wave and from the 17th and 18th wave, but high from the 16th to the 17th wave. These coefficients denote the effect of regular employment (emp) on overall job satisfaction. Here, β 1,3 (full-time effect in male) and β 1,3 +β 1,4 (full-time effect in female) denote male employees (female=0) and female employees (female=1), respectively. The probability of β 1,3 (full-time effect in male) marks a larger change than that of β 1,3 + β 1,4 (full-time effect in female). This means that the probability that the effect of regular employment on overall job satisfaction decreases from the 15th to 16th and increases from the 16th to 17th wave is higher in the case of male employees (female=0) than in the case of female employees (female=1).
Thus, there are increases and decreases in the values of β 1,2 (female effect in part-time), β 1,2 + β 1,4 (female effect in full-time), and β 1,3 (full-time effect in male) with high probability in that period. With regard to the Lehman shock, we cannot draw a clear conclusion on the effect of being a female employee in the case of regular employees and the effect of being a regular employee in the case of male employees according to the Figure 2 , because the 95% CIs include zero. However, those changes may be supported by the probabilities in Table 5 .
The results based on Japanese data, which show that women gain higher job satisfaction than men for non-regular employment, and that regular employment gives lower job satisfaction than non-regular employment for female employees, are similar to those of earlier studies such as Clark (1997) and Booth and van Ours (2008) .
Partial effects of the differences of gender and employment status on response probability of job satisfaction
To look into the relationship between gender and job satisfaction, and that between employment status and job satisfaction, we calculate their partial effects on the response probability of job satisfaction.
14 Figures 3a and 3b show the results. Figure 3a shows the partial effects of the difference of gender on job satisfaction. In the upper figures, where the choices represent lower job satisfaction (sat= 1, 2), the partial effect on job satisfaction, Δ Pr(sat = c), generally continues to be negative and decreases from the 18th wave, which was conducted about a year after Lehman shock.
15 This means that males are more likely to select the choices of low job satisfaction than females, and the difference expands after a certain period after the Lehman shock. On the other hand, in the lower figures, where the choices represent higher job satisfaction (sat= 3, 4), the opposite movements are observed. Figure 3b shows the partial effects of the difference of employment status. In this figure, when the choices represent lower job satisfaction (sat= 1, 2), Δ Pr(sat = c) decreases from the 16th to 18th waves and takes a negative value in the 18th wave.
16 This shows that regular employees are more likely to select low job satisfaction than are non-regular employees shortly after the Lehman shock. However, this order later reverses, as Δ Pr(sat = c) becomes positive in the 19th wave and negative again in the 20th wave. When the choices represent higher job satisfaction (sat= 3, 4), the opposite movements are also observed.
Although it is necessary to investigate the reason of these changes in the partial effects of the differences in gender and employment status, the following backgrounds may be conceivable. The effect of the Lehman shock, such as the decrease in the growth rate of GDP, is observed after the 16th wave. In this situation, employment conditions such as required job performances and wages might become tougher for male employees than female employees. Furthermore, regular employees seems to select choices representing higher job satisfaction than non-regular employees do, because the employment situations for regular employees are better than those of non-regular employees.
14 See the method to calculate the response probability and the partial effects in Appendix B.
15 In this figure, Δ Pr(sat = c) is defined as follows:
Δ Pr(sat = c) = Pr(sat = c|female = 1) − Pr(sat = c|female = 0), c = 1, 2, 3, 4.
16 In this figure, Δ Pr(sat = c) is defined as follows:
Δ Pr(sat = c) = Pr(sat = c|emp = 1) − Pr(sat = c|emp = 0), c = 1, 2, 3, 4.
Specific aspects of job and job satisfaction
The explained variables in the estimated equation (5), z j for j = 2, · · · , 10, are the variables, work1,· · · ,work9, respectively, and denote the specific job aspects from which workers are assumed to receive satisfaction. They are thought to be related to overall job satisfaction. The following points are taken from the estimated results obtained when we use the data of the 20th wave of the survey and other waves, which are shown in Tables 3 and 4 . The effects of differences of gender and employment status on the specific job aspects from which workers are assumed to receive satisfaction such as "motivation to work" and "adequately making use of your abilities and expertise" are investigated using the coefficients of female, emp, and their interaction term. Here, β j,2 and β j,2 + β j,4 for j = 2, · · · , 10 denote the effects of female employment (female) when the respondents are non-regular employees (emp = 0) and when the respondents are regular employees (emp = 1), respectively. Then, β j,3 and β j,3 + β j,4 for j = 2, · · · , 10 denote the effects of regular employment (emp) when the respondents are male (female = 0) and when the respondents are female (female = 1), respectively.
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Most values of β j,2 are positive, except the case of "feeling no excessive mental stress" (work7), and very few of their 95% CIs include zero. However, many of those values decrease temporarily after the Lehman shock. There are many negative values for β j,3 + β j,4 for j = 1, 2, 6, 7, 8, 9, although those 95% CIs often include zero, Thus, we show the following two points.
• female tends to have a positive effect on the various specific job aspects related to overall job satisfaction for non-regular employees but we may not necessarily observe the same effects in the case of regular employees.
• Regular employment may have more negative effects on female employees' perceptions of specific job aspects than on male employees' perceptions.
In the case of non-regular employees, the variable female tends to have positive effects on the perception of many specific job aspects assumed to generate job satisfaction. On the other hand, in the case of female employees, regular employment may have negative effects on the perception of many specific job aspects. Female employees may tend to be attracted to non-regular employment in Japan, because this work better suits to their lifestyles. As Bender et al. (2005) suggest, it may be that women attach a high value to the flexibility between work and home in Japan. However, female employees may feel dissatisfaction with their work, human relationships in their workplace, and work-life balance in the case of regular employment.
The reasons why non-regular employees chose their present employment status, incidentally, are described in the White Paper on the Labour Economy 2011 (p.220), as follows. In the case of males, the ratio of respondents who chose "being able to work in one's convenient time" is 33.8%, and the ratio of respondents who chose "finding no company to work as a regular employee" is 23.9%. In the case of females, the ratio of respondents who chose "being able to work in one's convenient time" is 46.0%, the ratio of respondents who chose "gaining subsidy for household and school fees" is 23.9%, and the ratio of respondents who chose "ease to balance home life and other activities" is 33.0%. This indicates that "it is observed that women make their own independent choices of employment status and choose non-regular employment. On the other hand, it is difficult to say that men also make such independent choices of employment status (in Japanese)."
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In the case of male employees (female=0), β j,3 for j = 3, 4, 5, are positive, but negative for j = 7, 9 in many waves. That is to say that regular employment (emp) has positive effects on some specific job aspects related to job satisfaction, and negative effects on other specific job aspects, although their 95% CIs often include zero. Regular employment (emp) seems to have positive effects on male employees' perceptions of "opportunities and support to enhance vocational skills and career" (work3), "being given a certain amount of responsibility and discretion" (work4), and "wage and working conditions enough to run a household" (work5), but negative effects on their perceptions of "feeling no excessive mental stress" (work7) and "work-life balance" (work9), as is the case with female employees. In Japan, it is reported that the proportion of regular employees who have strong anxiety, worry, and stress about work and vocational life is higher than that of the non-regular employees. In addition, the proportion of female employees is as high as that of male employees.
19 These situations may support our results, but it is necessary to examine whether our suppositions are appropriate.
Our empirical result that female employees have higher satisfaction with nonregular employment is similar to the finding in Booth and van Ours (2008) and Booth and van Ours (2009) . On the other hand, the opposite result is obtained in López Bóo et al. (2010) . Although Lu et al. (2012) study the relationships between the factors relating to job satisfaction of hospital nurses and the overall job satisfaction, they do not analyze the effects of the socio-demographic factors on the factors relating to job satisfaction. It is considered that the effects of gender differences and employment status on specific job aspects related to job satisfaction in our study may depend on countries and economic situations. Investigating those relationships is an issue to be resolved.
The effects of the other explanatory variables are as follows.
The variable married has a positive effect on "motivation to work" (work1), "adequately making use of your abilities and expertise" (work2), "being given a certain amount of responsibility and discretion" (work4), "adequate and satisfactory wage and working conditions" (work6), and "work-life balance" (work9). This means that those are the specific job aspects related to job satisfaction that married people consider positive.
The variable educ has a positive effect on only "opportunities and support to enhance vocational skills and career" (work3) in many of the waves. This means that the better educated workers consider it positive to have opportunities and support to enhance their vocational skills and career.
In many waves, age has a U-shaped relationship with "being given a certain amount of responsibility and discretion" (work4), "feeling no excessive men-tal stress" (work7), and "having good personal relationships in the workplace" (work8).
The variable income has a positive effect on "adequately making use of your abilities and expertise" (work2), "opportunities and support to enhance vocational skills and career" (work3), "being given a certain amount of responsibility and discretion" (work4), "wage and working conditions enough to run a household" (work5), and "adequate and satisfactory wage and working conditions" (work6) in many waves. However, what is noteworthy about these effects is the negative effect of income on "feeling no excessive mental stress" (work7), "having good personal relationships in the workplace" (work8), and "work-life balance" (work9).
The variable tenure does not have a substantial effect on any of the specific job aspects from which workers are assumed to receive job satisfaction.
Simple correlation and partial correlation coefficients between
sat and work1 to work9
The variables z j , for j = 2, · · · , 9, in the estimated equation (5) denote the specific job aspects from which workers are assumed to receive satisfaction. Here, we investigate which job aspects are most relevant to overall job satisfaction. In order to investigate the relationship, we need to consider the partial correlation coefficients derived from the posterior results, in addition to the simple correlation coefficients.
20 Table 6 shows the correlation and partial correlation coefficients between sat and work i, for i = 1, · · · , 9, in the 20th wave, and Figure 4 shows the changes in the correlation coefficients from the 10th to the 20th wave. The dotted lines show the simple correlation coefficient between job satisfaction (sat) and the specific job aspects from which workers are assumed to receive satisfaction, (work i, i = 1, · · · , 9), and their 95% CIs. The solid lines show similarly their partial correlation coefficient, and their 95% CIs.
The following points are obtained from Figure 4.
1. All the simple correlation coefficients between overall job satisfaction (sat) and the specific job aspects denoted by work i for i = 1, · · · , 9 are positive, and none of 95% CIs include zero. 21 More specifically, the simple correlation coefficients with "motivation to work" (work1) and "adequate and satisfactory wage and working conditions" (work6) very often have values greater than 0.5.
2. The 95% CIs of the partial correlation coefficients with "motivation to work" (work1), "adequate and satisfactory wage and working conditions" (work6), "feeling no excessive mental stress" (work7), "having good personal relationships in the workplace" (work8), and "work-life balance" (work9) rarely include zero. The partial coefficients decrease in the short run after the 16th wave period, except that with "work-life balance" (work9).
3. The partial correlation coefficients with "being given a certain amount of responsibility and discretion" (work4), and "wage and working conditions enough to run a household" (work5) are very often negative. They also decrease in the short run after the 16th wave period. However, we cannot assert that job satisfaction has a negative correlation with those characteristics, because the 95% CIs very often include zero.
4. There are differences in the partial correlation coefficients between job satisfaction and the two pecuniary characteristics, denoted by work4 and work5. The coefficients with work4, which represent the responses to "Your wage and working conditions are enough to run a household." are often negative and lower than those with work5, which represents the responses to "Your wage or working conditions are adequate and acceptable." The reasons for this difference are not clear, but it shows that receiving an acceptable pecuniary compensation tends to affect overall job satisfaction, while receiving a wage enough to run a household does not. Spector (1997) indicates that job satisfaction has a variety of facets. 22 The specific aspects related to job satisfaction in our study are included in those facets. Lu et al. (2012) describe the empirical results from many previous studies of factors relating to job satisfaction for hospital nurses. These results show that pecuniary factors, such as pay and promotional opportunity, as well as a variety of non-pecuniary factors, such as working conditions, job stress, and organizational commitment, are closely related to the overall job satisfaction of hospital nurses.
Our findings also indicate that pecuniary aspects of a job, such as wage and income, and non-pecuniary aspects such as "motivation to work," "mental stress," "personal relationships in the workplace," and "work-life balance" play an important role in overall job satisfaction. These partial correlation coefficients can be affected by economic shocks such as the Lehman shock. Analyses using the labor economic model, which allows for non-pecuniary work motivation such as the overall job satisfaction, are indicated as necessary by Akerlof and Kranton (2000) , Farzin (2009), and Rätzel (2012) . However, further analysis of the relationships between overall job satisfaction and the specific job aspects related to job satisfaction, such as "motivation to work" (work1),· · · , "work-life balance" (work9), is required.
Concluding Remarks
This study empirically analyzes the job satisfaction of employees in Japanese private companies using a multivariate ordered probit model. This model focuses on the relationship between overall job satisfaction and socio-demographic factors, such as gender, marital status, employment status, and a variety of job aspects assumed to affect job satisfaction. Furthermore, we investigate whether such relationships are affected by economic shocks, such as the Lehman shock, because the period of the survey used in our study includes the Lehman shock. The model is estimated using a Bayesian analysis and the MCMC method.
The major points of the estimated results are as follows.
1. Gender (female=1) and marital status have a positive effect on overall job satisfaction. Income only sometimes has a positive effect. Age tends to have a U-shaped relationship with overall job satisfaction.
2. For the overall job satisfaction of non-regular employees, gender (female=1) tends to have a positive effect. For the overall job satisfaction of women, regular employment tends to have a negative effect. These results were not influenced significantly by the Lehman shock.
3. According to the partial effects on the response probability of job satisfaction, females are more likely to select higher job satisfaction than males are, and this difference expands after a certain period after the Lehman shock. Shortly after the Lehman shock, regular employees were more likely to select lower job satisfaction than were non-regular employees. However, after that regular employees were more likely to select higher job satisfaction than were non-regular employees.
4. For many job aspects from which workers are assumed to receive satisfaction, women tend to evaluate them positively when they are non-regular employees. On the other hand, regular employees tend to evaluate these aspects negatively when they are female employees.
5. The relationships between "overall job satisfaction" (sat) and "motivation to work" (work1), "adequate and satisfactory wage and working conditions" (work6), "feeling no excessive mental stress" (work7), "having good personal relationships in the workplace" (work8), and "work-life balance" (work9) are positively correlated. A decrease in these partial coefficients is observed in the short run after the 16th wave.
Job satisfaction seems to be an important determinant of labor supply. By evaluating the non-pecuniary factors assumed to affect job satisfaction, studies on expanding the labor supply could be developed. While some previous studies, such as Akerlof and Kranton (2000) and Rätzel (2012) , have examined this, further research on the topic is needed. Then, increasing the accuracy of the estimation also remains to be solved. Lastly, a model that considers endogeneity is needed, because there may be an issue of endogeneity between employment status and job satisfaction. You feel motivation to work. work2
You are adequately making use of your abilities and expertise. work3
You have opportunities and support to enhance vocational skills and career. work4
You are given a certain amount of responsibility and discretion. work5
Your wage or working conditions are enough to run a household. work6
Your wage or working conditions are adequate and satisfactory. work7
You do not feel mental stress excessively. work8
You have good personal relationships in the workplace. work9
You can balance work and life adequately.
Notes: Choices for sat are "1: Quite unsatisfied," "2: A little unsatisfied," "3: A little satisfied," and "4: Quite satisfied." Choices for work1 to work9 are "1: It does not apply to me," "2: It more or less does not apply to me," "3: It more or less applies to me," and "4: It applies to me." Notes: " * * " and " * " denote that zero is not included in the 95% and 90% credible intervals, respectively.
sat denotes "job satisfaction," work1 "motivation to work," work2 "adequately making use of your abilities and expertise," work3 "opportunities and support to enhance vocational skills and career," work4 "being given a certain amount of responsibility and discretion,"
work5 "wage and working conditions enough to run a household," work6 "adequate and satisfactory wage and working conditions," work7 "feeling no excessive mental stress," work8 "having good personal relationships in the workplace," and work9 "work-life balance." Notes: "++"denotes that zero is not included in the 95% CI of the posterior results and the interval is positive; "−−"denotes that zero is not included in the 95% CI and the interval is negative; "+" and "−"denote that zero is not included in the 90% CI and the interval is positive or negative, respectively. Notes: This table calculates the probability that parameters change from the kth wave to the (k + 1)th wave. For example, with regard to β 1,2 + β 1,4 , "15th and 16th," "16th and 17th," and "17th and 18th" denote 
0.0690
Notes: " * * " denotes that zero is not included in the 95% credible interval.
work5 "wage and working conditions enough to run a household," work6 "adequate and satisfactory wage and working conditions," work7 "feeling no excessive mental stress," work8 "having good personal relationships in the workplace," and work9 "work-life balance." 
work8 work9
Notes: Marks of , , , and + denote the selected ratio of 1, 2, 3, and 4, respectively. The horizontal axis shows the 10th to the 20th waves.
work5 "wage and working conditions enough to run a household," work6 "adequate and satisfactory wage and working conditions," work7 "feeling no excessive mental stress," work8 "having good personal relationships in the workplace," and work9 "work-life balance." sat denotes "job satisfaction," work1 "motivation to work," work2 "adequately making use of your abilities and expertise," work3 "opportunities and support to enhance vocational skills and career," work4 "being given a certain amount of responsibility and discretion,"
work5 "wage and working conditions enough to run a household," work6 "adequate and satisfactory wage and working conditions," work7 "feeling no excessive mental stress," work8 "having good personal relationships in the workplace," and work9 "work-life balance."
